Radon 222 is an inert gas whose loss is due only to radioactive decay with a half life of 3.83 days (5.51-day "exponential" lifetime). It is a very useful tracer of continental air because only ground level continental sources are significant. Thus it is similar in several ways to many air pollutants (e.g., NO,, (NO + NO2), SO2, and certain hydrocarbons). Previously published measured •22Rn profiles are analyzed here by averaging for the summer, winter, and spring-fall seasons. The analysis shows that in summer, about 55% of the 222Rn is transported above the planetary boundary layer, considerably more than during the other seasons. Similarly, in summer, about 20% rises to over 5.5 km (500 mbar). The average profiles have been used to derive vertical eddy diffusion coefficients with maximum values of
INTRODUCTION
Atmospheric vertical advection and turbulence play important roles in the transport of heat, momentum, moisture, and trace gases. In the long-range transport of air pollutants, vertical transport is particularly important because wind speed increases with height and heterogeneous removal and photochemical transformation of pollutants tend to be slower in the upper troposphere.
Research in turbulent transport of pollutants has concentrated on the planetary boundary layer (PBL) because of interest in urban air quality [e.g., Dernerjian, 1976; Turner, 1979] . This is the case even for most of the so-called longrange transport (>_ 1000 km) models (see reviews by Bass [1980] and Dittenhoefer [1982] ). Recently, some attempt [e.g., Lamb, 1983] has been made to deal with the transport of pollutants between the PBL and the free troposphere.
On the other hand, global tropospheric tracer models employ various parameterizations to simulate vertical transport. In the one-or two-dimensional models, vertical eddy diffusion coefficients are used with values usually in the range 1-3 x l0 s cm 2 s -x [e.g., Chameides and Stedman, 1977; Thompson and Cicerone, 1982] . Such eddy coefficients were derived from a few measured tropospheric profiles of tracers such as 222Rn, 2xøPb, and 1'•CO: (see, for example, Machta Recently, Gidel [1983] and Chatfield and Crutzen [1984] have made one-dimensional parameterizations of the vertical transport of trace species due to cumulus clouds and found it to be highly efficient. Because of deep convective activities, an increasing mixing ratio with height in the troposphere can exist for some short-lived gases with only a surface source [Chatfield, 1982; Gidel, 1983] . In this paper we try to compile a statistically more meaningful average vertical profile of 222Rn measured in the troposphere. Special emphasis will be given to the 222Rn distribution in the summer in order to test various models and parameterizations of the vertical transport associated with cumulus clouds. A corresponding eddy coefficient will be derived from the average 222Rn profile. Because of poor height resolution, it is difficult to identify mechanisms that contribute to the steep slope below 3 km. The slow exchange between the PBL and the overlying free troposphere must contribute in part [Wilkening, 1970] Because there is a net transport of 222Rn to the oceans and also vertical wind shear, it is desirable to calculate the 22:Rn distribution in a three-dimensional model.
